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(54) FREQUENCY MODULATION RECEPTION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an FM reception 
circuit that can demodulate a video signal with excellent 
quality in an FM batch conversion type optical video 
transmission system where the signal quality can be 
improved and its circuit can be made small. 
SOLUTION: An amplifier section 44, an FM demodulation 
section 35 and a buffer amplifier section 37 that require 
processing of a high frequency signal especially are 
integrated in one chip, and the FM demodulation section 
35 adopts a delay detection type FM demodulator 
optimum to the circuit integration. A first stage limiter 
amplifier 44 of the delay detection type FM demodulator 
outputs biphase output signals of in phase and opposite 
phase, then the circuit is miniaturized by minimizing the 
circuit configuration and the wiring for delay detection. 
Thus, impedance at connected parts of each section can 
be matched with high accuracy and deterioration in a 
distortion characteristic of a video signal can be 
suppressed. 
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e©y s v &f%1a&tc<k->-x:m'm£tifd%1®fe^<D±L% 

c ©sfc^Hs&K: j: r n/c^f xm-^zmmr & 
im® a * jun-r s e & -*■ s A««geHSttB 
ss 0 io 

c©y s *it«BKj:^r^3nwBffi*J:c«iSffl 
WHflHt i ©l&fflaSSfitK J: o r 3 tifc^ * a 

^j-rsfiiasias&i> 20 
mm. 

r*ws-*y 3 y*JM»&, 
coy 3 ? **t«igKJ:oritii3ti)fc*ti@M#©&% 
9 u r c fttcfcfj&r 1 ©^x^^&s-r 

lute y 3 dritegK j; -3 xwm2tiitwmmn<D$.*> 30 
mam 1 ©8&fl-ia& t c ©us 2 ©s&#ms& 4kj:,t4 

c g)*g£8ic J;ot^j ftfc/wx ft # £gT5£©iif § 
folk? £ 7 ■< >\> % h ZMffi-? 2>Zt b ■? 

com 1 ©y 3 v $ w^K.&-*x&.Wi.znim&*s£. 
mem 1 © y 3 » * ««s(c <*: r>T£jfc3ftfcflwat# 

©•5 *jfSd3©if*Ift#<t C ©0 1 ©»5E!a?&K«fc otl 
|£3 # 6 *ifcJt«B# i ©«WI8Ka»K J: -cfe&s n 

fc^ 1 ©^vux*m^s*i ©a&a»H&<!:. 

flutes 2 © y 3 v zmmmtc £ xmms Mmim <£ 50 



#H 2000-188515 
2 

cwm-s-© 5 fct>-r*i#>— ^©ifitim-^-^jiss-tt-s 
H2©aMiassi. 

fliria® 2 © y 5 v »*tt*ascc j: ->t«s nfcif fifi-st 

© 5 %ffe^©JfiPHl-^ iCO!2 ©iffi^lKfC J: -jtl 

fc* 2 ©aax 4* 2 ©§&aaiHi!S<b . 

fl?if 3^ 1 ©i&ffiSHI8S iC©f2 ©f&aSlil^<i: CC J: o 

c ©«i^©(c ± o ritins nfciiifHs#©Bff«©WJi 

<t -tzmm 1 ~»*^ 5 i2«©js?s^p^m0 
[^©#*fflaift«] 

[0 0 0 1 ] 
[0 00 2] 

[ge*©^'#] se*^ 6B*^ft^4-«$mii©»nA^ 

(Frequency Modulation: WT. FMiBS^, ) — 

tmnmytw&GMisZ7*&&&2>. c:©~>x^A-ce 

SlSn-S^ff^i. &* + >*AffimaR (Ampl-itud 
e Modulation: AM) ^B-^<t^^ f >*)l>0.$£MtyW£M 
(Quadrature Amplitude Modulation : QAM) 

m#5C^»!3n^ C©FMMStff#tt. 3 6(C3fe«# 

^Knsesi f x r- a 5c tsw ^^^g-c s> z>mm<a 

SIB (Optical Network Unit: JWT\ ONU<fcB§-3\ ) 

[0003] C©J;^i5cF M-J59Sfe£B£BIH*fis£2':* 
7-A-C}*, FM^9f#i(/Tlf*'^ («T. G 
HziBg-T. ) ~6GHz iC^fcjA^JI^fflt^ 
ly/c^ 0 -c, C©i^%)A^{i^S^FMS 

[0004] 07«se**i*3nfcFM^miiis§©#^ 

©itS**toL-fcfe©-C*-&. C©FM^mie]S§«, A 
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JlWJ-l 0*>6A*3tifcFM«(lfi#»i*«»l It 
B*ffW*H» (Automatic Gain Control : « 

misns. coagct 2tt. ^©m^ 

1^;«/£«IJ©I@&1 3tl»«CiKJ:^ AGC 

si 4r?mm*mtcim$ti&. vumm^iAxm 10 

[0 00 5] C©J;5*CFMSmBISfrC«. — 

MftMS 1 4 i ittt, mtf 9fi9*^FMfkM8«s 
[0 00 6108 Bft&iB!l3 hfciBHWW® F MftM 
F MfflBS^B, ADWi* 1 7 »6AA3 20 

•VIS. iiSHKl 9<t, WliR2 0{cA*«hi. 

[0007] mimmmF Maws©m*«#o¥«w 30 

Vo u t = E • r/T • • • ( 1 ) 
[0 008] Ttttofc ( 1 ) 4fe8M 

©¥^«E4iv o u t &T<Dmmr?2>zmjimn<om%i 

■ttctfcWr*. cn«cJ:0««aR&ffi*«ffi©8»«: 

ASFNHWftsseK'ract^r**. «fciMuaB2 40 
n * n&ffiJgifE 0 r skism r « w ss 3 ■» <b©i 

y#T>^18K:J:SJ»imi#©SIft±3W0c:iR:, *I 

2 or&mtmBm*m*&b<D±*&. t<om&. 

10£j&3*l£ 0 

[ 0 0 0 9 ] m 9 «MH1BR2 0 rSffl&WI&SW^?ll# so 
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Wfc»£fc:*jW*B 8 r^OfcF MfH*B©£»©«6fls 
^©■Wt^toLfcfc©^**.. (a) ii»J5^ 
#7>:/l 8*c<fc*i»«lf#2 3, 1110(b) BSffiil 
B 1 9 (C J; -9-CM$ n?cfflifi^2 4 , 1^0 (c) tt 
M1QIS2 0CD|±J^M^2 5**i*ft©»flW*ml/ 
W*. C©J:5K*W«t^2 3£jBM*2 4««Hll 
WMBn*aW'r*C4'C, ffi;&«#2-5ttWBT|*3K: 

^ti^nfl r CD 2 o©,K;l/*#S£j&3 ft & o 
[0010] B8fcR^T«i!B*«ttSo ( 1 ) SCKJ: 

fitwifffv out < a a. rftfofe. 

WUl^, *cr, 0 8te*iTFM#t?&|p|&g 
TB. 3»rSFM«#0«jft«WI«K:jSt/r, B»a 

B2 03W*j^«^x©»ta-fb3-&rt*s, ^fi*r 
a F M«-^#sffija&© 4 # tt, 2 o r i^gfflbKj 

ffesniss 2 o rmuifli«aw3 * 5 kt* c 4 k 

EfSH^ia^^CC^pJffe^ F M4MKBB*?**L 

[0 0 1 1] C<OJ:5K:Lr«iiR3n^»fflHB2 0(D 
ffl^fft-^^, (SJftiljft?-/^* (Low Pass Filter: L 
PF) 2 6CCj:0SM^^^3nTa5^^2 7 

z&ffit im mwf*H¥ io-ii7in#a 

[0012] 

L&FMSW1HBPCB, AGCT 1 2«W 

3B. H****0r(ri*^ HJ*«#(DU^*1H» 
Lr^ilig^ (Intermediate Frequency: I F) ff^ 
W*. l/^ot, C©J:9ftFM«ABKrUtai 
<b orB8 5c^o^FMlftiRHB*fflc*r«8Mbl/<fc 9 
^^ e ^^>CCj:0®^3nTl^c o FMifdWItB 
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c maKvt^f b«BMtc o r t > a . s fc f MSMmsgr 

«l>&*i*FMaW»©tW»W*#, 1GHZ-6GH 

z ic»r>fcicff«c y =.rft»6W»i 3fts#. c 

ft 6 gS&SB«:*s W -5 WfS^ftKMW 6 ftft C #> 0 ft 

FM-*HHfta3ttt«easi'Xf k A©j)iiA«ai 

[0013] *cr*«WoaWB, fi#ft*09J«i 10 
@»©*aHb* 0 0 . f MHSS8@y6tt*esai'* 7 s - 
AKfct,>t^ &&K©IMWi#*aMri- & F M§ttH 

[0014] 

[f*gI£8?&TSfci&©#g*] M&S 1 K*t©»91? 

mr& v 5 ? nmsmt. <n> c©y s » *jtH»tc 

<fc -3 T *f*l 3ftfciffI«#©it*>_L#s 0 & £ W*3:*>T 

[0015] -r^tofeit^is i mn<Dmn~ea. v 3 * 
iflisccfc o ta# u^ucc 6-r^-«>i£S>6ft 

©3z^±* 5| 5*-5^«s%T^9^tb3txr, cncc 

*f JfrT -2. A X $ ft S = *#BRT£Jfc 3 ftfc»' 

tt. ^©wjaigsx^&i&^-r s immmmmm 

U^;U©#r$fi^a«iy?R3ftS. C©J: 5 K.ffi7£<D 

[0016] m^m 2 eb©»ji-cw:. ( > a^m-^ 
6ftfc«ipi b^*t?it m hx c <DAt>m° 
tmm£ vmw»mmn*£.mr z> y s ■> nmm 

(») c©y3 » 2WmicJ:-z,x£j&3ti?dmW 40 
*J <fc a©if*B®#© 3 -fet^-rft*— ^©«m@m-^* 

iI3§31*&3I^IIISSt. y 5 * **t«»c cfcoT 

*jfc 3 Mcmm^<D *> ^f&tiCDimm^ t c ossii 
ssk j; -7 x mm s -a 6 ntdmmnt (msenomk. & 
^x^m^titc^)v^m^^mmmm^t. (-) 

^©««^^*^*^Sffi«siKaS?S!ifc#tt%W u 
c©HfflaiHl8S«cj: or^3ft/t/%-;ux|f^itiH-r 

[0017] Tftt>*>si^2ge*©f3?rc« 1 y 5 9 

£*f iHg-eBA;W8-!f ©AA U^WfC*>*«*? *>■?¥#>& 50 
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& 6 ftfcJSHU^JU * -CtPI 3 ft fc A#f§*f i l5ltl*J <£ 

cjta*iB©ittt«^**fiR-rs. c©5 fe©t>fft^p— * 

©*W«I*BiI8fla»T3IS3-tt6*i. ^a«l@IS§-Cflfe 

i ©aui«Sti¥R: j; o r*is3 ft fc^c*^ ^sss-r a . 
*ut, c ©s&ffiStiiiK-r'^s ftfc^vbx m^<o 

S-CltlI3ftS/c&, ii53J^^-«*3ft-C^fflrt© 

i*»>5i i y 3 ^iiitisrA*m^<ti^ta 

te J; s>*3MfB©WI#-^*^-r -5 J; ^ (cf * C iTv^v 
*£fi£©fc#©<WaD@B&©BiM&H& ci*5-C#4© 
T, 3 5tcflHb^R«HIBfiU 0K©/J'fflfb*JJ:C«63 
* N^SiM^^Ci^-C^Scfc^KftS. 
[0018] n«3g 3 smcmwxtt, ( -f ) A^ffi-^ 
£^feft»6ft;fc^iB^^3:t?iB*rrs y s *ififi 

g<t . (a) cffl'ji'j $*9idSK «fc -oxmrnztitcm 
mm<D\L*>t.ifl k> *#ai lx c tucMmt &m 1 ©^* 
^x**^-rami©^iHis§i< (^) U5»**»« 
gtc <£ o r if fi 3 ft izmwrnnv) Ttfi K) l> X 
Cft5c*HcS-r-S»2©^^^*^rS^2©^HB 
i. (-) JUl©«^iaBiC©*2©fR»llKiKJ: 

-pT^gs ftfcn 1 isjzvmz vrtAsttm&t -5.^ 
Hi, (*) c<D^mcx^xm^intc^)\y%mn 

^K{c«fc -ot:tt«3ftfc*e««-^©3T3e©iS^tiS«-4 
Ki*-J- S 7 .# * * & « ASa@OI5»iBie«:||« 3 # 

[0019] rft*>feaWaH3««©«B8T?tt. y 3 ^ 

WHBl"t** -Clttl 3 ftfcA^m-^B. m 1 ©8S^Ie1 

K-c-e©i£^±^ t 3^aisnr, cncc^uw^/tji' 

*#i£j£3 ft-So R«K^2©St^EII®-C-&©S%T36S 
0*^ai3ftr. cft(c>pfi£;-r-2,^-;ux^fiS3ft.5. 
C ft 6»*@S&-Ot!lffl 3 ftytm 1 *s J: 0*11 2 ©/-ovx 
B. ^g-C^3ftSo ^g-C^3ft^^UX 

b. mm^mxmnommxmmzti* ? jjmxm 
nrMisrt©/^vxfg[(ctb^Lfc¥i&«i«**'rs{i 

4fu^;u©*fci£«^#*|yi£3ft6. c © J: ^ ft A#fi # 
*3KWb L X 2 o©«#HHfT? 1 jaSBW^RSS ft«, ^ , 
^x^ifttl3-f±2>ci^-c*-Sj;^(cfta©-r. ^ 

[0020] mmm 4 1 e*g©^B^r b. ( -i ) ^ft^ft 

A^ff-^^^S?)^ 6ft/c»I U^I/*-C*SifiL~C C © 

s^2©y 5 s'^JidSi. (o) c©mi©y 3 °>$m 

BSK «fc r^sS3 ftfclHItBfc J;^a»ffl©JSig«#© S 



<b, (^) an©<; s •> $*8*gSK <t -?-r3y£3*ifc^ 
ipgff #© 9 ^ffe^Oif c<DW 1 OjBSaRHc J: 

0 x mm s # 6 tifcWHs-ft & ©ift»BBai»«: j; -> r£ 
i^n/ci i (D'vmzmij-rzm i ©MSM1I8&. 

J:&HMflH9«> 5 l»m*-#«>»«fi#*3Bffi3 
SIB 2 ©iI5£|II8S£ . (#> W 2 © V 5 » *JWB8«:<1: 

2 ©j§3£0?8(t «fc o r S£ S-tt 6 ftfcif ip§fi-^<t ©IMI 

ata»c cfc-o-cayjxs nfc*2 * ttj^-r s» 2 

©l&ffi»0SSi. <*v) lfll©il&fflSile!8&<!:C©S&2© 
***6£-r**S£«£. (h) C ©*!£*«:* -sTrlS^ 

i. (?) c comm^&icj: -o xmm ztitci%mm^<D 

[0021] -r^*j%if^iB4iEis©^Hjr». -e-ne 
nm 1 *$ J: zm 2 ©© »; 5 ? $iiipiii-c«A^#©A 

u ^ ic ft h -r^tb&nb £ ft fcHI u ■< * * -eti 
iHiS ftfc A^it^t t [alfflte J: CJfj»t B©*t *«#*£JdW 

isi 5 y^^^/ssftfc^-rft**— #© 
«Mnt#rasr 1 ©ii5iiaiss-cs?is-tt 6ft. ^ 1 <owm 
anaK-cfMroflwrni^i c©m 1 ©iijsnig§-cas$ 

#&*ifc»««#£©ira8WWCi:J: -jt^Stifci 

1 ©^MUX^^T S„ f20'J5 s» ^ifflliS-C^a 
n-teorti*-*©* 2 ©S^lslSSrSMS 

©ii*iiiis&-cjiss3 13- e titcmm^ t <Dmmmwmic 

ft^» 1 *Jct?>*^2 ©f^HSEHg-C^Sftifc^ 1 fcJ: 
0W2©aax», *S#*t?*te3tK *«#Rt?Bfje 

<DmmxmE2titc& ■? 4)\,*txmm.<D&nms&t 

fclt^Sft-Sfcs^ iSSIjSRfe&^^SfttrjaJHrt©^' 
M^^Sft6J:^icL/-Cl^ 0 C©J:^tc^l*jJ; 

ji-x^^iijjns -a-^ <t5K b/c©-c, a5 D a B *^©siMi 

ifcK, ^•MSiS: ; S:2fgK;|6)±3-a:eci*5t , #S < , 
[002 2] if*JB5iate©^WC». Ii^3 *fctt 

hLXi,>&„ 

[0023] -r&t>fei»*^5ffi*s©«weti, fitslcgi 
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^frhmmffl£ft&\^2ftxmmft<ojwx&<£&M 
© f Ma^HKKtb^raBA^aRiBiiis b . m&v»m 

-So 

10 [0 024] fffJJclieiBiBW^SHjms. ItStil 1 

jf 5 iais©jijg^p^miiiss-e. b-^ » 

ft3ftTt>5C£&ifS8fc<!:LTt,:..S„ 
[0025] -r&t>-bi^®6fB48©l6WC«v PI— ? 

y^rt{c^<tr*j:5«:Lfc©-c. fi£5fea>e.j&gt?a 

5Ci*St*S. l^ot, fi§Ma5-C©<a#©S»f?: 
K <!: ^ t'^mr&S «t ^ (C & 0 . I^^©M#14©^ 

AtH^-f>f-^>^*5 0 [Q] CC"r5!^Sfe%<& 
20 «e*3:&g|5p D n F*9©Aaj^g|5-C'i:>S-C*o/c5 0 

[Q] <D'<9 7rBlft*CFK&&9. HKO'J^kift 

[0 02 6] 
[|8P©IIJ6©^] 
[0 0 2 7] 

[0028] ^ 1 ©glElffJ 

[ 0 0 2 9 ] 0 1 S**lfeW©» 1 ©JSfeWcteWSFM 
S#E8S©«(iS©«!(S***)l/fcfc©r*S. C©FM 
30 S«0K3 0-C«, A^JJS^S 1^6A^73ft«:A^{i 
-^3 2*tflMl»3 SKffll&SnTl**. C©A^)ft^3 
2B, S^U^t^FM^iaK-C^^-f >*^!*IWi# 

* f M^m-r zthic&ixwh titcfc&w FMimx 

2**ts-rs. -eL-cA. t%mm^3 itLxFMtm 
as 3 5 (c«^-r ^. f M^tasu 35 a, mmmF Mim 

m#«ca»r*. f M^tigp 3 5 m> s ft/c^? + 

>*JHMWl-if3 6B. /^f 7T«*iaJ3 7T!iiipI3ft 
40 5o fl/t, ^Sff^3 8 iLTtH^ffi-f 3 9*^tH^ 
3ft&. § 6tcH 1 ©SlffeMKfcWS FMgfsHSSB. 
W$fflZ 3 , F Mfc!9SB3 5 *J «fc^^ 5> 7 -7*1*1353 7 

[0 0 3 0] *-rc©FM^<B08S#i, FM— fSg!iSM 

®fl3Sftr^-5fe©ii/-r. c©ONUKoti-ri^Hj-r 

■So ei/t. *KFM3«liaBK0«l«K»K:-3l>r»?li 

-rs. 

50 ftfcONU©#)?X©itS ; &^L./cfe©-C*^„ fc/c 
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^bn^, ccdonu40B, i 

iFM^{fIlK3 0<f:^1i^rt^ o %3b*ls*-)\,4 
HCB, 5fe^T 

p*r & c i i: o r © h titcfc^mte f Mfi-^-e & & . 

Tl>& 0 S**^*-^ lr^m^&Sti/cK^F 10 
Mf^4 3 5X FM^fi(iI^3 0^«^$n^ o FMg 
MEISS3 0^i s C<DjA^^FMff^4 3 

[0 03 2] ^3»C<D£5&ONU4 0&taffl3*i& 
FM3Hi[§I&&3 0<D#^^O«f^^L/c*>CDr^ 
fetch. M Hc^L/cFM^fiiaSgilll— 8MMCB 

iu-^^#ur^^ 0 FM5H10S83 ob, ys** 

Wig£44£, FM^a535i, ;W :? r 3 7 

i^T0^ o U 5 *£ti*If§4 4B, A#£n6j£ 20 

^FMft-^4 3zmm<DMmmmm&-emmb. cn 

ff^4 5fcJ:0^gm^ff^4 6^ ££&CFM«P3§P 
3 5^A^$nTl^ 0 

[0 03 3 ] F MHi^3 5 B, il^igM F MMBffi 
•C*D, ii2£@iiiS4 7 ZAXmmm («T\ AND 30 
iBS-To ) 0SS48 <t£«&Tt,>£ 0 COFMSISa53 

5 a^j ^ n/ciHjfam^ff ^4 5 b, Mwmrn* i *c a 

^?ntC^„ g/c, FMSi^§P3 5CCA*§tl/cj^ta 
«ttr{f-^4 6B. 2A^ANDI3gS4 8<D-^(DA^ 

f^snti^o mmmm47u, A^^/cma 

4 9 £tti?j c t wv * £ J: 5 cc % o r 

8CDffi*cDA^S-f-CCA^3tiri^ e 2A^AND|iI 
184 8 B* IWffiffi*»©^4 9£««ffi*«#4B<D 40 

UTM>>7 t WISP 3 7«:«*6"T4, ^?7r«i»3 
7B, RS0«WrFMtttl«#5 o**iur, K 
»fI#3 8£LTffi;trr5 0 
[0 03 4] C©<fc9ftFM«fsia§8r«* FM^ 

M®i9 0^^^ <«T, MHziBSTo ) -8 
0 0MHz$cS*)t&-f & J^Gt, A^^riiiBSP3 7©JS 
9 0 MH z -8 0 0 MH z C^Jdt^/t-T 
-»Ki3Hi«BftaFMtHiSr», FM 50 
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«#*'^*fbU LPFte<fc9«sm^©#*BC9ffi 

*rciraw*tfr>rc^. S3 tcmU/cFM«sniK 

m * >7t tmB3R 3 7 LPFi RffiKeXSW 

[0 03 5]/XiCi4^#MLW6, ®3K:^U/cF 

Mgft@K3 ooiftfp^oi^r^*rs, 

[0 03 6 ] m«IS3CC^0ft:FMS©llB3 0<D# 

M<DW)<fmz*mo L>?ck<D~c$>%> 0 mm u> bj£?s 

«FMfi#4 3<D«rf138^ IK El (b ) BEIfflttWfl^ 
4 5©Wm BIH <c) »3tttBfflAfi#4 6C[)«|f|F 
HH(d) ttHffiffi*i»Bfl#4 9©IOTiB8B, 
(d) «FM^m-^5 OOS&f^igB^^Lri^ 
So tftb^»l^iWc*J^SFM$f B»3 0 
B, HH (a) CC^-r<t5Scl£»«FM«#4 3^ 5* 
3fe j e^»-;V4 lCCct^raeiBESIStix, FMSftia 
»3 0(cft|&Sht^4„ y ^ 9 jrWW4 4B, »fJ£ 

^(H4 4tt. RB (b) te*r*<DA#<DJ23S«F 
Mfi#4 3 tHlffi©rafflUlA«#4 5 £ , RH ( c ) fc 

*-rMtao^Bffl*m-^4 6 <t * ntfrr & c <tan?# s 

ilfcftoWS. Mffim;&«#4 5ttSlH»4 7R: 
<£oT, IMS (d) K^rJ:9 6c^<oaSSI^mr^W 
aBSL/fclB*ffiH*iBtt«#4 93W*J«Sn, 2A*AN 
DEK4 SCC^UTttttSftS,, 2A^AND[§IS§4 8 
B, H«W*iB^#4 9i^Ht*##4 6©ieffla 
SrMjSU 1110(e) CC^TJ: 9 ft^';^tt©FM8»l 
{^5 0 FMtWUm-^BOB, /<y7r* 

•s 3 7 icA^? ^ msoiiiti^^iiini § timmm^ 

B, ^CD^MS^^il^^^^U^^LPF 
iim«Ojg^1#tt^WL/T*5 0, FMmiSff-^SOCD 

3 8^i«*r5 0 C<0¥Wb3ftfc«E«B> EW«F 
Mff-^-4 3<DJHWT<D^VUXO«K:fcib«L/r*J?). 

[0 0 3 7] C ©<fc 5 CCl» 1 <OSUfc«JCte»* F M&m 

3, FMSM§P3 5, ^»7r*WB»3 7tB-^9^ 

5kb, ^^K««^ais^a®[FMffiiiBg*«^-r 
s^o^cur^So 3 6cccoii«ifeasaFM«ws 
b, v ^ v zmm 4 4 ^Bfi^ ± i^asffl© 2 ta 
oa^«#*m*orFM«««#oa[%±3W»)*«iffl 
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>f-^>^5 0 [Q] <cr&<j»&tt< &4fc», 
^»» D prt©AM^S"C^^/c5 0 [Q] CD 
^ » v t HK^^S t ft 0 . IRO/Mft <t <ffiB Wt* 

[0 03 8] fjf2cpf*|$feffil 

[0 03 9] *2©IS»WK:*JW4FM»tHKtt. » 
1 ©»fcWc*Jtt£ F M«iHBi JOraWftflWJ*ra- 

MtWWi***i*naBWbL, lZWttFM«#©JBJB 

too40]@5 \zm2 <Dmmtc*»s f Msftmss 

fflfcteVZ FMS«HSS6 0 U 3 9 #ffiB«6 1 

FM«ia5B6 2 rifiHfflS3 7 <fc&flt*T 

l>£„ y 5 v ^««»6 1 6*, 2 o<£> y = * iHS6 
3 a , 6 3 2 ^r{|^r*5«9, <tfc*C^*5^~;l/K:<fcr> 

& 0 y 5 * £if">I§6 COES«FMfi#4 3 

*0fS©»«W»|B*rflWgL, Cft*]EW*FM«# 

otl^ c y 5 y^*"BS63 2 fc, CCffilMIFMf 

M»#4 3iRiffi©ra«tfi*«#6 4 1 i, a^aoiMta 

5CcatoTC»&. y 5 ?*JMI86 3 r , 6 3 2 CC<£^T 
lA^FMff ^-4 3 ^ii*I3tl^^(DjS«*»JIS«i«, 

iBffl^**o ttihmtmjjmne 4^ 6 4,^1 

TO*. 

[0 04 1] FM«Sfi»6 2tt, 2^J©jIgiftjR3!F 
MUtBg-C^D % y 5 * ^ifiPSiSB6 1 ©y 3 » »JWM 
6 3^ 6 3 2 ^n?ni,CttlfcLXmmV&6 6i. 66, 
te<fc^2A^AND|p|B6 7x, 6 7,41^4. C 

cd f m«ie§b 6 2 «: a# 3 n^Bi»a*m# e 4 a i*. 

jI5£@&g6 6 a CCA*3tiri^ 0 £fcv FMa«»6 
2CCA*3tifcaBHW*«#6 5 l «, 2A^ANDI 

6 6 a «A*3tx/c|5ltatH^ft-^6 4 t ^ — S^CDiBKWF 
■ rK»3HKS«teBI«ffl*«M*8 8 1 ^ffi^3i± 

^6 8^1 2A^AND0K6 7 1 Offi^T<DA^«?-&C 
A#3*VCO*. 2A*AND@8§6 7 a te, HtBU* 



(7) #$§2 0 0 0- 1 8 8 5 1 5 
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l,\ *OlHMf * A N Di»BM#B 9 1 i irtS 

3n/cBJfflW^M-^6 4 2 «, 2AftAND[15§6 7 2 <D 

2 K A* 3 ft/cj^Btfrtfi-^ 6 5 2 tt, 6 6 2 (c 

A#3ftro*. 3S^IHK6 6 2 «A*3ft/d£tim* 

10 ro*. coimtmtimmm^G s 2 u, 2A2jand 

6 7 2 <D{&jj<D}sJli&?-tC7<X 3 JVCO *„ 2 A# 
ANDHB6 7.B:, M0tti^31Sft#6 8 2 <hl^lfflffi^ 
fS^ 6 4 2 <3Mftffl««l|t*ff l*, *©tttf7« #* A N D 
9 2 £ LtM^g7 occHttf-r* 0 

S7 QiSANDHKHWtft-SfB 9^ 6 9 2 ^lfcF 
MtWHt-^5 0*£j*U ^v^r*«»3 7CCflttft'r 
£ Q ^*7y»«SS3 7tt, W3EO«»*rFManWl 
^5 0 tiWLt, tt«©-93 8 <t UtfflM^o 

[0 0 4 2] ;&KH6*#JB0&#E&, S4&C*LfcF 
20 0(D»fffc-oi»Tltt^'r5o 

[0 04 3] H6»H4tc^oyfcFM«(ililK6 0©# 
aWD»f¥SR0*^*> L ft: CD~C & * 0 ( a ) «JA« 

mFMm^4 3<DMftwm. mm (b) ^HtatH*m# 
6 AiCDMitmrn. mm (c) ummtim-^G 5,(om 

imm, HH(d) «IDtBW^ii®#^6 8 a Olfr^ 
( e ) KAND leJKW^m^ 6 9 a ©IfrflSBSIg 

«nfn^iti^o 36^ciii0 (f ) ^luffiffl^ft 

^6 4 l 0«rfm HH (fir) BatfBWM#65 2 © 
ttf^SB, RIB <h) »i£«a*SM«#6 8 2 <D«f^ 
30 PIS ( i ) «AND@BSffl^#6 9 2 Oft{^ 

rih < j ) «FM«uim^5 o<Dnmmi*ti* 
n^ox\,>& 0 tt&%m2<D$mm~cu s mm (a) 

5C^TJ: i )3&)£^FM«-^4 3^ S3fe^^^-^(c 
<fcor*««3ti. FM5«tHKe2CC«|&3ftT^ 

[0044] y 3 * ^^JI^6 3ttt, B»«F 

4 3 ^W^cDlgWJKRfiio KJ^rcMJgif^o 
coy 3 9^ifiB6 3a«, PIS (b) K^^(OK 

40 x t % mm (c) tc^-i-awBojKfflffl^w^estitm 

4 x ttiBSIllK6 e.tc^or, PJS (d) tcm?£Hc 

-M<Dmmmrsztc^mmLtcmmmt}Mum^e 8, 

^figsn, 2A^ANDgI3S6 7 l CC^UTm^3n 
6 0 2A^ANDHg§6 7 t tt, PltBW^S^#-^6 8, 

i^aj*«#e5 1 c[)iwia*aiitL/, hh <e> cc 
-r& 0 y ^ ^ 3?WiS6 3 2 tt, j^JSFMft-^ 

50 C©y 3 * ^*g»6 3!«, HB(f) k^-t*©a 
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F MAT* 4 3 «fcRHH©IHNHtitt7«#6 4 
RH(g) tc^-rjBtBOJBffiffi^JW^eB.itU 
^SC^r^&J^fCftoT^S,, 3!ffiffl^7«#6 
5 2 (*31S@SS6 6,fc,}:r)T, |HJ0 (h) {cijvrj:5fc: 

-moimmmm % mrm& 6 8 , 

&mm$tls 2A2>AND[alS§6 7 JCtt^XtiiJjZtl 
S. 2AAANDiB6 7,B l ^BttS^JilMft-^ 6 8 , 

<trafflffl^«^6 4 1 oiwia*jswo. pih ( i > k 

t5„ 10 
[0045] AND0RfflM^69 t> 6 8,tt, 

g§7 or^sn, mea ( j > icmfFMmmmns o 

Sr^f&T-S,, FM«ia@^5 0«, v 7 r JfSSP 3 7 
(cA^Sft. 9f5E<0»»B*-C««3tilMfc«#3 8«kU 

©»s*!)Mi^$6in5ti*L p f tmm<o 

JS»W»tt*«' b T *J 9 . F M«89fl# 5 0 CDfgJSiffiS 
^CD*^Wb3tifcSffifii*W-r*l!Wfe«#3 8*£ 

^l>X&:tf^«£*tfcftJ8^ft< ft*. hfcifi-yX. 

m i £ f MgfgBB&fctb^r jgJBTft© 

[0 046] C©i5Kl2 ©flJ&SWtte W S F MS® 
IS 1 ©**«K:fe»-5 FM««HI»©Jira«& 
tt«*j£ffll/TFMfHH»*. ^n^tiJA^FMM^ 
©At *>±# 9 Ri^S 5T»* fJ **a-S- *^HiS(c J: 
r at^Mt-r -5 J: 5 K L fc. ZLX c ft *M5Wk© J: 5 & 
W-HB©«ffl«:«3«a««fl:{c«fcoT:aai-i-4ci 30 
■c. ^Hbbrk@KTOS#«E-ft«£Ai*< ft&c£ft 

[0047] ftfcSH 1 ©*J60dr«, )A©ti5sFM{f#£ 
l^©|fllfflffi#«-**«BBK4 7tcJ:0jeC3«rir» 
cft{cpfi^$ftSfe©-r«%<jtta©BtifH^ff 

[0048] ft**f& 1 £ ^ 2 OUtfeWCt*. /< y ^ 
rifiJaaSfCLPFOfaSd^^fti-ri^fC, LPF£UT 

3ft-5fc©-r«ftt>,, 

[0 049] &*«2 <Dmmmxtzmim&*m^x& 

3b*:V*.-~MC£-3X ltmm% 3 ftfcjA^iS F M«# © 
-SJcStCLTUfc:^, Cft^ltfeidifJtei^lLfeTas 

«j *t*m-r a^0BS«cft(cKR^s fta 4>©r«% 

[0 050] 

[ agio** » ] vLkmi lytc^'? tm?m 1 ias&©%w so 
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wtt*^rrs*(MBB*fflt»*cit?. ^©FMsmia 

[0 05 1] *fca»*ffl2^R©l6K(cJ:fttf > gf^© 

fc J: 0'jlffl©tii|iIfl^^*)?ST^ J: 0 (cr S C tX^)V 

X Mfc*BW£-r&C £#■?$* J: 5«cftS. 
[0 05 2] § 6K**:ai*ffl3Btt©«J8R:J:fttf. 

A^fg-^^a^Kbu-r 2 -?©s&#H]8&r 1 jg»ii*}-e£j& 
sft^N-^x^nsjiis-a-sci^^si^Kfe*© 

[0 0 5 3] $ 6«Ci»3jS«4&iB©2felJ3«c <£ft«> Iff 1 

*j«t^2©y s 9 $»ig*-e-eft^ft^tvfcA*ffi 

^i|lIffifcj:a f MtS©WI^-C^vi'X^©fc&©^ 
SDlHlSS^^ML,, 3 6tc^0Wbbr l Jl»Jl*Jt?3ya3ft 

«iii>K, ffitfm&%2mcfa_tz-g&ctifix& 

[0 054] 3 £KiiWS£5i2tt©l6l9J{C<fcft«, i?t5E 

ifiH^fflt^CifC^^T. f»3j?JB3*fc«SWOB4IH 
tg©^Bg©^m{CftD^.T^*© F MSfiHJSCCib^-cap 
AdKtMKl. HSS©/J^bfe<t£>*finx hfb«RQ« 

•r c t z> «fc ^ ><ct£ ^„ 

[0 05 5] S &{Cff^c3B6iat6©^(cift«. la)— 
^^•7'f*j(c^'fb-r.SJ: i 5K-rsci(cJ:-or. 

im&iCft^Ck&XSZ. Lfc#oT, jS«gpt?©<i 
^<Dim* » £ ^ £*i«f * 4 «fe ^ «: ft 0 . !«ft«^© 

■S^gp-CAa^-f >b*-^>X^5 0 [Q]{CT-5i& 
Sfeft<ftSfcs6. sesfett^RftrtOAW^SPCsfiWt? 
$>-?/c50 [ Q ] (DtlvV y ElSSj&^^i ft tj , Egg© 
/J^ibi fimSt^Ji b*0 S C £ *St? t S <fc ^ Kft -5. 

#(c . mfflte .1: ^a?ffl©«B##*® 5 «t 5 tc-r -2> c £ 
r< ^{cfif*ftiniffi*^i!««-rsc£*sr*s© 

r, «a^b(cJ:4llS§MS©M/Mb*jJ:0*i2i^©f»^b 

tears. 

[0ffi©ffi*ftSM8] 

[01 3 ^93©^l©*teWI«:*j»5FMSftPK© 

[@ 3 ] m l ©*S6WK*SWS F MS<ilHlSS©^RSgg|5 
[04111 CgSftOTKfett* F M*<ili]g§©&gl3©lil 
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